Background/Aims: Gastric pathology and Helicobacter pylori (H. pylori) infection among Asian patients with Crohn' s disease (CD) are still unclear. We evaluated gastric histologic features and frequency of H. pylori infection in Korean patients with CD. Methods: Among 492 patients with CD receiving upper gastrointestinal (GI) endoscopic evaluation in 19 Korean hospitals, we evaluated the endoscopic findings and gastric histopathologic features of 47 patients for our study. Histopathologic classification was performed using gastric biopsy tissues, and H. pylori infection was determined using the rapid urease test and histology. Results: There were 36 men (76.6%), and the median age of patients at the time of upper GI endoscopy was 23.8 years (range, 14.2-60.5). For CD phenotype, ileocolonic disease was observed in 38 patients (80.9%), and non-stricturing, nonpenetrating disease in 31 patients (66.0%). Twenty-eight patients (59.6%) complained of upper GI symptoms. Erosive gastritis was the most common gross gastric feature (66.0%). Histopathologically, H. pylori-negative chronic active gastritis (38.3%) was the most frequent finding. H. pylori testing was positive in 11 patients (23.4%), and gastric noncaseating granulomata were detected in 4 patients (8.5%). Gastric noncaseating granuloma showed a statistically significant association with perianal abscess/ fistula (P=0.0496). Conclusions: H. pylori-negative chronic active gastritis appears to be frequent among Korean patients with CD. The frequency of H. pylori infection was comparable with previous studies. An association with perianal complications suggests a prognostic value for gastric noncaseating granuloma in patients with CD. (Intest Res 2016;14:60-68)
INTRODUCTION
Crohn's disease (CD) is a chronic IBD of unknown etiology that can involve any site of the gastrointestinal (GI) tract, from the mouth to the anus. Symptomatic gastroduodenal involvement in CD is reported in 1%−5% according to Western literatures. 1 However, in contrast to the low frequency of symptomatic gastroduodenal CD, routine upper GI endoscopy identifies microscopic inflammation in up to 70% of Western patients. 2, 3 Helicobacter pylori-negative gastritis has been reported in 10%−60% of patients with CD. [4] [5] [6] Low infection rates of H. pylori in IBD patients compared with controls have been reported in Western literatures. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] Historically, IBD and CD have been regarded as rare among Asian people. However, in the past few decades, the incidence of IBD, including CD, is steadily increasing in Asia. [18] [19] [20] [21] The incidence of CD appears to be rising more rapidly than that of UC. 19 Therefore, more attention is needed regarding the clinical characteristics of IBD, especially CD in Asian people. There are several differences in the clinical features and prognosis of CD in Asians compared with Western populations, such as male predominance, lower frequencies of isolated colonic disease, and probably a more favorable prognosis. 19, 20, 22 Moreover, genetic backgrounds of Asian IBD patients also were reported to be different from those of Western patients. 23 Clinical and genetic differences between
Asian and Western patients with CD suggests the possibility of differences in upper GI lesions as well. However, this issue has not been properly investigated in an Asian population. Therefore, in this study, we aimed to characterize gastric lesions in Korean patients with CD in a multicenter study design.
METHODS

Subjects
Medical information of 492 patients with CD who underwent upper GI endoscopy in 19 Korean medical institutions was collected for this study. CD was diagnosed based on conventional clinical, radiologic, endoscopic, and histopathologic criteria. 19, 24 Among 492 subjects, 47 patients who met all of the following criteria were finally enrolled: (1) Patients who underwent biopsy for abnormal gastric lesions and/ or normal-looking gastric mucosa, and (2) Patients who received rapid urease test (RUT) from both the gastric antrum and corpus. We retrospectively reviewed the patients' medical records, upper GI endoscopic images and histopathology. The following demographic and clinical information was gathered: sex, date of CD diagnosis, date of upper GI endoscopy, presence of upper GI symptoms (epigastric soreness/ pain, nausea/vomiting, indigestion, and reflux), perianal abscess/fistula, ileocolonic noncaseating granuloma, medication for CD ever used (5-aminosalicylic acids, thiopurines, and anti-tumor necrosis factor agents), and CRP at the time of upper GI endoscopy. Location and behavior of CD were evaluated using the Montreal classification, excluding upper GI involvement (L4) and perianal disease modifier (p). 25 CD activity was evaluated with the CDAI, and was classified as remission (CDAI <150), mild activity (CDAI 150−219), moderate activity (CDAI 220−450), and severe activity (CDAI >450). 26, 27 The study protocol was approved by the Institutional Review Boards of participating institutions.
Upper GI Endoscopy, Histologic Evaluation, and H. pylori Infection Assessment
All upper GI endoscopic evaluations were performed by expert GI endoscopists of the participating institutions. Gross mucosal findings by endoscopy were classified as described previously. 28 Biopsies were obtained for pathologic evaluation from abnormal gastric lesions and/or normallooking gastric mucosa at the endoscopists' discretion. Additional biopsies were performed at both the gastric antrum and corpus for RUT. Serologic tests, urea breath test, and culture assay were not used to evaluate H. pylori infection. Histologic features were classified as described previously. 5 Briefly, subjects were classified into one of the following categories: (1) H. pylori -negative chronic active gastritis, (2) H. pylori-negative chronic inactive gastritis, (3) H. pylori gastritis, (4) focally enhanced gastritis, and (5) normal. 5 Because these histologic diagnoses are not mutually exclusive, the study subjects were classified into category of the most dominant feature. The presence of noncaseating granuloma was also added for groups 1−4 when present. For histopathologic diagnosis of gastric biopsies, electronic files of standard pathologic images for each category were distributed to participating researchers. Standard H&E were performed for biopsy specimens. H. pylori was determined to be positive when RUT and/or histologic evaluation was positive.
Statistical Analysis
Continuous variables were expressed as the median with ranges. Discrete data were expressed as numbers and percentages. Study subjects' demographic and clinical charac-www.irjournal.org teristics were compared with regard to H. pylori-positivity and the presence of noncaseating granuloma. For comparative analyses, the Mann-Whitney U test was used for continuous variables, and the chi-squared test or the Fisher' s exact test was used for categorical variables, where appropriate. All statistical analysis and calculations were carried out using IBM SPSS Statistics for Windows (version 21.0; IBM Corp., Armonk, USA). A P<0.05 was considered statistically significant.
RESULTS
Demographic and Disease Characteristics
Among 492 subjects, a total of 47 patients meeting all of the selection criteria were enrolled. These patients had been diagnosed with CD between June 1998 and October 2011. There were 36 men (76.6%), and the median age at diagnosis of CD was 23.1 years (range, 12.0−49.9). Upper GI endoscopies were performed between September 2002 and February 2013. At the time of upper GI endoscopy, the median age of the patients was 23.8 years (range, 14.2−60.5) and the median interval from diagnosis of CD to upper GI endoscopy was 1.6 months (range, 0−168.3).
At the time of upper GI endoscopy, ileocolonic location (80.9%), and non-stricturing, non-penetrating behavior (66.0%) were the dominant phenotypes. Active and/or past perianal abscess/fistula was identified in 23 patients (48.9%). Moderate activity (42.6%) by CDAI was the most common disease activity at upper GI endoscopy. In 22 patients (46.8%), noncaseating granuloma had previously been identified from ileocolonoscopic biopsy specimens. Twenty-eight patients (59.6%) complained of upper GI symptoms. CD medications given in the past to patients included 5-aminosalicylic acids (21 patients, 44.7%), thiopurines (11 patients, 23.4%), and anti-tumor necrosis factor agents (2 patients, 4.3%). In 39 patients (83.0%), CRP was checked at the time of upper GI endoscopy, and the median level was 2.54 mg/dL (range, 0.10−11.18). The characteristics of study subjects are summarized in Table 1 .
Upper GI Endoscopic and Pathologic Findings
Erosive gastritis was most common (n=31, 66.0%) feature found on upper endoscopy, followed by normal findings (n=7, 14.9%). H. pylori testing was positive in 11 patients (23.4%). H. pylori-negative chronic active gastritis was most common histopathologic feature (n=18, 38.3%). Noncaseating granuloma was detected in 4 patients (8.5%). The upper GI endoscopic and pathologic findings of study subjects are summarized in Table 2 . Representative images of upper GI endoscopy and pathologic features of H. pylori-negative chronic active gastritis with noncaseating granuloma are presented in Fig. 1 and Fig. 2 , respectively.
When the association between H. pylori-positivity and various clinical, laboratory, and histologic characteristics was analyzed, there were no variables showing an association with H. pylori-positivity (Table 3 ). The association between gastric noncaseating granuloma and clinical, laboratory, and histologic characteristics was also analyzed, and gastric noncaseating granuloma was significantly associated with perianal abscess/fistula (P=0.0496, Table 4 ). 
DISCUSSION
In this pilot study, we identified H. pylori-negative chronic active gastritis in nearly 40%, and H. pylori gastritis in nearly 25%, of Korean patients with CD. Gastric noncaseating granuloma was observed in 8.5% of study subjects and was significantly associated with perianal abscess/fistula.
According to European evidence-based consensus on the diagnosis and management of CD, at the time of CD diagnosis, further investigation to examine the location and extent of disease in the upper GI tract or small bowel is recommended, regardless of the findings at ileocolonoscopy. 29 Moreover, in cases of IBD unclassified, upper GI endoscopy could be more useful than imaging studies for establishing One patient was found to have noncaseating granuloma, another was found to have combined atrophic change with noncaseating granuloma, and the remaining patient was found to have combined gastric fistula and noncaseating granuloma. A fistulous tract between the small bowel and gastric antrum was found at surgery. www.irjournal.org The granuloma is of medium size and has no necrosis (arrow) (H&E, x200; scale bar=120 μm). B A www.irjournal.org the diagnosis of CD, since endoscopic biopsy can document the presence of granulomata or focally-enhanced or focal active gastritis. 29 H. pylori -negative chronic active gastritis has been reported to be more common in patients with CD than in the general population. In a recent study with endoscopic biopsy specimens, H. pylori-negative chronic active gastritis was diagnosed in 16.8% of CD patients (35/208), and 1.6% of controls (80/4942), making the diagnosis significantly more frequent in patients with CD (OR, 11.7; 95% CI, 7.5-18.0) than in controls. 5 Moreover, among those 21 years of age or younger, H. pylori-negative chronic active gastritis was detected in 26.2% of CD patients (39/149), yielding an OR of 15.1 (95% CI, 9.8−22.9). 6 In our study, H. pylori-negative chronic active gastritis was diagnosed in 38.3% of study subjects, which is slightly higher than the frequency reported in recent Western studies. 5, 6 This finding needs to be confirmed in a larger-scaled study with controls, evaluated together with the clinical implications of gastric pathologic features, such as an association with prognosis. Recent laboratory evidence illustrates that H. pylori plays a certain role in regulation of the immune system. 30 A possible causative role of H. pylori in the development of autoimmune diseases such as immune thrombocytopenia, and a possible protective role of H. pylori against asthma also suggest interplay between H. pylori and the human immune system. [30] [31] [32] From the epidemiologic point of view, the higher prevalence of IBD in areas with lower rates of H. pylori infection and the rising incidence of IBD together with increased use of eradication therapy in H. pylori endemic areas suggests an association between H. pylori infection and IBD. 20, 33 Several previous Western studies reported low rate of H. pylori infection in patients with IBD as assessed through serologic evaluation, 7,9,11,13-15 or histology and/or RUT. 8,10,17 A Japanese study reported 36% H. pylori-positivity by serologic and histologic evaluation among patients with 35 H. pylori-positivity in our study was 23.4%, which is in between the rates reported in a Korean study 35 and a Japanese study. 34 However, caution is needed in interpreting and comparing study results, due to differences in the diagnostic methods, study population, and study period.
There have been several studies on the association of noncaseating granuloma with disease severity and clinical outcome of patients with CD. Granulomata observed in the resected intestinal specimens were associated with post-operative endoscopic recurrence and reoperation in patients with CD. [36] [37] [38] In addition, the presence of granulomata within small bowel or colonic surgical specimens of patients with CD was associated with perianal fistula. 39 Similarly, epithelioid granulomata noted in endoscopic rectosigmoid biopsies obtained from untreated pediatric patients at initial presentation of CD showed associations with more extensive disease involvement, perianal disease, and increased need for surgery during follow-up, suggesting a worse prognosis. 40 In line with those reports, among children, granulomata detected in the GI tract at diagnosis of CD were associated with perianal disease and infliximab treatment during follow-up. 41 In our study, noncaseating gastric granulomata were observed in 8.5% of study subjects, which is within the reported frequency of 5%−83% from gastric biopsies in CD. [42] [43] [44] The suggested association between gastric noncaseating granuloma and perianal abscess/fistula from our study needs further confirmation with larger number of cases, including an assessment of the association with other clinical outcomes. The limitations of our study include its retrospective design, referral center-based study population, and small number of patients. In addition, control subjects without evidence of CD were not investigated for comparison. To evaluate H. pylori, histologic evaluation using special staining such modified Giemsa staining, urea breath test, and serology were not performed. In addition, previous use of antibiotics and proton pump inhibitors at the time of H. pylori evaluation was not properly investigated. However, to avoid possible bias, a standard protocol for evaluating and classifying pathologic features were provided to all participating institutions, and the enrolled cases were selected by a single IBD specialist after thorough evaluation of data. In addition, as far as we are aware, this is the first multicenter study to evaluate both gross and microscopic gastric lesions of Asian patients with CD.
In conclusion, H. pylori-negative chronic active gastritis appears to be common in Korean patients with CD, similar to the frequency seen in Western patients. The H. pylori infection rate was comparable with previous studies. Gastric noncaseating granuloma was associated with perianal abscess/fistula, suggesting an association of granuloma with poor prognosis. A further well-designed prospective study is needed to elucidate the upper GI characteristics of Korean and Asian patients with CD.
